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Abstract

In Thailand, Wild pig (Sus scrofa) was the most widely distributed mammal species. The
dietary are diverse including plants and animals. Thus, the study of the distribution and habitat
selection are important to provided baseline information for conservation and management of
wild pig. We estimated the probability of wild pig occurrence in different forest types and the
areas close to agriculture land by using sign surveys, and studied habitat selection of pigs in dry
and wet season at Sakaerat Environmental Research Station. We surveyed 60 strip transects
throughout Sakaerat, and measured environmental variables that might affect the habitat
selection and detection probability of wild pig at a transect level. Based on the final inferential
model, the distribution of wild pigs occupied 89% (95% Cl 67-99%) in the wet season and 51%
(95% Cl 27-79%) in the dry season and probability of detection 41% (95% Cl 35-49%). Habitat
selection of pigs was strongly based on complex forest structure with a high density of ground
cover. Moreover, the frequency of habitat used indicating high in the evergreen forest than the
other forest type. Our results suggest that the distribution of pigs was effected from the human
present in the forest. However, the distribution in different seasons was not related to the
distance to agriculture land. Nevertheless, the wild pig was damaged crop due to the agriculture
land are adjacent to the park boundary, which animals easily moved through the cropland
where the movement of animals near the park edge. Forest buffer is important for management
implication to reduce the human-animals conflict in the area. The alternative, the non-edible

plant may help reduce the problem of crop damaged.

Keywords: Sus scrofa; distribution; Sakaerat; habitat
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3.4 madenlinuiivesytluazunsy
msfnmaudiiussnindenldtuiivemyihdetiatemsdanadon Tngliddsdngmald
NTIATIENUUY Zero-inflated Poisson regression model (ZIP) Tngdayadnuiniuiiaindiuiunlas
dosiinuiessosnyi Fadoyaiin1snszarsuuy Poisson distribution Lilenaaeual overdispersion
(1.6) nw overdisp_fun (http://glmm.wikidot.com/faq) Spatial correlation maq%agawmaaué’w

. 1Y) =& v = & a W oA v a s =
variogram #sdua8 nlme package Fetoyafianududaszroiu usillosanludoyaiigudta 68% 3

Y Y

(%
6

ﬁaﬂﬂmLmaﬁmmsa%’mmiﬂ@m@usﬁmﬂLﬁuIU Tnen1siasevilagld R package M3undn “pscl”
(Jackman, 2015) miﬁmmﬂLﬁaﬂimLﬂaﬁﬁﬁqmﬂ%’mim%wLﬂsm AIC (Akaike, 1973) wagyinng
Uszifluanuudugilunsiueaesumanensin Pearson residuals wW3suiieuu fitted values
asmiilaliasuansuunliunuwlsusiuresmunanaiou

n1saselunavslddadenenassiinadonisifonldiunvemyUn (Count model) lawn wunn

(%
=

funnidnauld auynguvewald sregneaIndudIsiuunarin sy Uselandl gonia

o adaa

§ & & A a X a o o & a ' ' v €
o FIUANIAGUAU LASTANTNNUAUYULETIIR yeitdadend VlﬁWﬁG]EJIEJﬂ’]ﬁIUﬂ’ﬁW‘ULﬁ]@iaﬂ'ﬁ@&lﬂ@n

(Binary model) Aa uazAudtun1susngueuyudluiiug

3.5 Yuauiinsauasasvawydlszningania

Toyansunsnszaevomytintianmstuiinnsusng - bivsngsessesluusdazidudrinng e

v
L4 (%

Anwinsidenidiunluganuand1aiuseninegeaulazgaias N15iATIERazldnTinTgiLuuanIdy

a 1

(2-step analysis) fAin TUNNTY NTILATIEANRIAILUINHBNENanslonalunswuLeednd (Sampling

o '
v a

covariates) TuAEDY NTIATILANBANIANULANAITERINUYEIETIR (Heterogeneity)

aa

inafons

Usangluiiuil (Site covariates) laaUadena1vaziinananisidnunveanyua (Site covariates) lauwn
S VN ' I, ¥ o =2 ! | o |

yuauiviaeduld szeemsnidudraiuuinasunsy wazussinndn daladeiiinasents

(%

Usngszmingglaun ansmneveswals! awdlunsusinguestyusluiiuil Hsildadufifidvinasie
Tennalunisnuiaesessesdnd (Sampling covariates) Ao iWofifudfivnquiu uazan wiiufuuny
#1979

N153ATIENNITWNSNsE1eveanyUrA1uInnleluiaa Single-species, Single-season

occupancy (MacKenzie et al., 2002) LﬁaﬂizLﬁu%mﬂﬁuﬁmaumawaﬂmﬂﬂﬂuLLGiazq@Jma 5H]
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Single-species, Multiple-season occupancy (MacKenzie et al., 2003) Lﬁaﬁﬂmﬂﬁ]%ﬁﬁﬂﬁmgﬂﬂ
Lﬁaﬂ%’ﬁuﬁiumam@ma Tagla unmarked package (Fiske and Chandler, 2011) Tulusunsu R (R
Core Team, 2016) %"’ﬂmam%mﬁwLL‘UUﬁi’ﬂaaqﬁﬁﬁqmﬂ%’mim%wLﬁsmﬂ'w AIC uag AIC weight
(Akaike, 1973) vosusazluna MsUszfiunnuniugvedunaiiasldlunsesuienansinsiziazi
mwmaaumamgﬂaﬁwﬁ goodness-of-fit test (MacKenzie and Bailey, 2004) @18 AlCcmodave

packages (Mazerolle, 2016) W1sdmasAviINIsANYLALA

psi (U = Tomalumsusingsessosnytiluuiasdudism Weildessesnyihagluiiud

p = lomalumsnusessesnytlunsiazdns $asas 50 wng vemvidadudisn Welnngiessos

nyUlududisa

gamma (gam) = lonaiidudialinusossesluggniausnaznuiessesluggniadiaes
(colonization probability)

epsilon (eps) = IamaﬁLé’ué’limwuéaﬂsasﬁ,uﬁ]amaLLiﬂLwiiajwm'aﬁasﬂuqamaﬁaaﬂ

(extinction probability)



12

uni 4

NaLazITAlNaNISANEN

nnsdrTITtuggrunusessesny (A md 4.1) S1uau 27 ud1533 9nvievan 60 1 Andu
NSWNINTENELUBRY (naive occupancy) 45% YBINUTIAINTIY dIUgALIINU 11 1dUd15793 v3efn
Ju 18% allidleviudeyavniisasagguindeiuaznuimyUndnisuninszany 55% (38 1dud1539)

v

udsdnlngjegvinsnnuuniumvesaniiduazunsmiade 1214 m + SE 97.5 m (110 - 2896 13ms)
fufinihdiaade 1.5 + SE 0.1 m¥ha (0.0 - 3.5) sessesaudsngluiuiidiulngnuluggiusnnniigg
Was (Mann-Whitney Test, P <0.001) lngnunydnarulngfludifiuuds 19% sesan 7% Tuthgnuas

Unguaes wag 6% wuluduiess anugnyuvesraldUmuninluggay 4.5 Wi vesggua

A 4.1 sesseevyuninuluiunaniifedunndonazunsy
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¥ 1
=

4.1 msidenldunvamydlugzunsny

[

nsdenldiunvemyUiesuiemsaiudadsainnisitseuiisumAIC Aulunadus (5199 4.1)
TaglulnausnAnalunasesasuns 3 win Welfisunig AIC weight Jadevisaufo au1aiunntfn

Aulsd annitudu wazggnia lnenunyiunnfdudsinniiauaiuiniidauiunals (300 - 400 cm?)

| (%

¥
= a1 o oA =1

FragnunyUesaulevuanunntifndaiviegain Nilldnusessesinuavaiunsanuladgly
funfugeuduuinndiuAuudarsefuudamauiiu uonantuazauIsanusessesny Ui luazunsy
TUnANUINNNTIRARAT 2 1 (57971 4.2)

Jadeiiinavilinunisusing-liusinguemydluiuiniiavmuandsiinisusinguesuyuwdly

1% '

I A

& A i 1 A o ¢ X A6 )~ ¢
funazuns 1y lnedlonianunyUigaiieduysdusinglunuia Aewdlednisusngueanysdnng 1.5

wUasgey (75 m) agvihlilemialuniswunyUianas 25%

4.2 uaiuinsauATaIvRmyUITEnINganIa
A a a ¢ v . ] Aaa N =
LHBNANTUIINNANITILATIEAE Single-season occupancy Wuluinanfianfsluinaulsngs
A1 2.7 wvadlumanaseadudusvuasd lunaaiauiassiivadsnatenulumansn watiudadealinu

gnyuveywddilulueg 31nnsieuiisusie AIC weight Useneuiuluiaawsniidnuiuparameter

' [

'
= Y =

fiusziliutiesninelfies 6 parameters (151971 4.3) Fstuaunsfiesuensunsnszevemytniy
el psi(Basal+Basal’+Season) p(Substrate) Wuiiasounsasuansnalunuauaiuiinisdnsuliuay
f9n7a Logit(psi) = 0.04 + 0.56*(Basal) - 1.26*(Basal®) + 2.06*(Wet season) uazlanialunisnusesses
ﬁﬁuagjﬁ’uamwﬁu Logit(p) = -2.05 - 0.33*(Substrate) Imiamawuéaﬁaaqa%w,ﬁ'aamwauﬁm (57971
4.9) fiufinsounsodluggruiriniu 89% (95% CI 67-99%) waziviariias 51% (95% CI 27 - 79%) Tugg
LAY ANUAINTIIRARAY 1.75 i1 uazlon1anusesseedan 41% (95% Cl 35 - 49%) goodness of fit
test p= 0.005 war c-hat = 9.71 FlHifiuinlawaa lack of fit naaInN153AT1Z9F Multiple season

| A A ~ ! Y = a a
occupancy WulnaNaNgafe constant model nsolinutadpeszlsnauisassuinisiude uilag

nsldiunvemyiluwdazganials (m15199 4.4)
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dl a L3 £y ¥ ! ! 1 % .
713199 4.1 91’15’1\‘1LLﬁ@\‘iNaﬂ’ﬁ’JLﬂi']%‘ﬁﬂﬂﬂEJLL'Jﬂa’eJllﬁ]’EJﬂ']iLLWﬁﬂiS‘U’]EJGU@QM;JUﬂ’] A3y Zero-inflated

Poisson regression model (ZIP) o4 aonfi3feduIindauaziniy luggrudsusiiou n.a.-n.g. 2558 way

\WaU 30.A.-31.A. 2559

Model name K AlC AAIC AlCw
Count ~ Basal + Basal® + Substrate + Season | Human 7 211.60 0.00 0.73
Count ~ Basal + Basal” + Substrate | Human 6 213.86 2.26 0.24
Count ~ Basal + Basal® + Substrate |1 5 217.92 6.32 0.03
Count ~ Basal + Basal® | Substrate 5 227.57 15.97 0.00
Count ~ Basal + Basal® | 1 al 229.30 17.70 0.00
Count ~ Season | Human a4 229.71 18.11 0.00
Count ~ Substrate | Human 4 231.18 19.57 0.00
Count ~ Basal + Basal® | Fruit 5 231.18 19.58 0.00
Count ~ Distance | Human a4 231.62 20.02 0.00
Count ~ 1 | Human 3 235.42 23.82 0.00
Count ~ Forest | Human 4 23544 23.83 0.00
Count ~ Cover | Human aq 236.54 24.94 0.00
Count~1]1 2 237.14 2554 0.00
Count ~ Basal | Human 4 237.31 25.71 0.00
Count ~ 1 | Fruit 3 238.76 27.16 0.00

K = number of parameters in the model, AIC = Akaike’s information criterion, AAIC = the different between

the AIC value of a focal model and the low-AIC model in the set, AICw = AIC weight



= '
M990 4.2 f1519LEANAN

model (ZIP) vaslumaifgn lun1sedurenisidentyiny

o

1%

a

N

foHUAUALADY N.A.— N.8. 2558 Laziiiou 1.A.— d.A. 2559

15

NU52ANDN1500A08Y INNANIIAY Zero-inflated Poisson regression

Yoyl a anniIfedwndenazunsiy lu

Variables Estimate SE z-value P
Count model
Basal 0.37 0.19 1.99 0.05
Basal? -0.81 0.19 -4.26 0.00
Substrate -0.42 0.14 -2.92 0.00
Dry season -0.26 0.34 -0.75 0.46
Wet season 0.49 0.23 2.13 0.03
Binary model
Intercept -1.31 0.81 -1.62 0.11
Human -1.11 1.08 -1.02 0.31




M13197 4.3 ATNUAAINANTTIATIERTTELIRdRNABNTUNINTE18YRmYUN 778TT Single-season

16

and Multiple-season occupancy model 4 anniiidedsuInaeuazni1y luggeudusiion n.a.- n.e.

2558 LALLADU U.A.— 31.A. 2559

Model name AlC AAIC AlCw

Single-season
psi(Basal+Basal’+Season), p(Substrate) 451.04 0.00 0.70
psi(Basal+Basal*+Human+Season), p(Substrate) 453.02 1.98 0.26
psi(Basal+Basal’+Human), p(Substrate) 458.44 7.40 0.02
psi(Basal+Basal®), p(Substrate) 459.63 8.59 0.01
psi(Season), p(Substrate) 459.88 8.85 0.01
psi(Basal+Basal’+Fruit), p(Substrate) 461.63 10.59 0.00
psi(Human), p(Substrate) 465.88 14.84 0.00
psi(.), p(Substrate) 466.30 15.26 0.00
psi(Fruit), p(Substrate) 467.78 16.75 0.00
psi(Forest), p(Substrate) 467.89 16.86 0.00
psi(Basal), p(Substrate) 468.01 16.98 0.00
psi(Distance), p(Substrate) 468.13 17.09 0.00
psi(), p(.) 46832  17.28 0.00
psi(), p(Cover) 469.99  18.96 0.00

Multiple-season



Model name K AIC AAIC AlCw

psi(.), gam(.), eps(.), p() 4 453.27 0.00 0.34
psi(.), gam(), eps(.), p(Substrate) 5 454.55 1.28 0.18
psi(.), gam(.), eps(.), p(Cover) 5 454.68 1.41 0.17
psi(.), gam(Fruit), eps(.), p(Substrate) 6 455.64 2.37 0.10
psi(.), gam(Human), eps(.), p(Substrate) 6 456.40 3.13 0.07
psi(.), gam(.), eps(Fruit), p(Substrate) 6 456.53 3.26 0.07
psi(.), gam(.), eps(Human), p(Substrate) 6 456.54 3.27 0.07

K = number of parameters in the model, AIC = Akaike’s information criterion, AAIC = the different between

the AIC value of a focal model and the low-AIC model in the set, AICw = AIC weight
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A1919% 4.4 AT UERIAIdNUTEENS 21NNANI1TILATIENAY Single-season and Multiple-season

occupancy model vadluinananan lunisedurenisidenldiunivesmyuiseningania o aa1i3d

Awndenazunsy TunaRUAALFaY N.A.~ N.8. 2558 uazpaY i.A.— il.A. 2559

Variables Estimate SE z-value P
Single-season

Occupancy

Intercept 0.04 0.55 0.07 0.94
Basal 0.56 0.36 1.56 0.12
Basal® -1.26 0.45 -2.79 0.01
Wet season 2.06 0.77 2.66 0.01
Detection

Intercept -2.05 0.19 -10.77 0.00
Substrate -0.33 0.14 -2.31 0.02
Multiple-season

Occupancy 0.49 0.44 1.12 0.26
Colonization -1.34 0.82 -1.62 0.11
Extinction 1.06 0.55 1.92 0.05
Detection -1.91 0.19 -9.96 0.00

o

3]
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AW 4.2 uansnsldnuiiveanytn uasdvilanugnyuvesuyed Tugaeudusiiou n.a.—n.g. 2558 o
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